Among Black men who have sex with men (MSM), HIV incidence is disproportionately high and HIV care engagement is disproportionately low. There may be important opportunities to leverage the primary relationship to improve engagement in HIV care and treatment among Black MSM couples. Using dyadic qualitative analysis of semi-structured, one-on-one interviews, we explored dyadic aspects of HIV care engagement among 14 Black MSM couples in which at least one partner was HIV-positive and identified as a Black cisgender man. Findings showed that men varied in how involved they were in their HIV-positive partner's care and treatment, and in how they reciprocated their partner's involvement. Patterns of dyadic HIV care engagement supported a conceptual model of dyadic coordination that describes Black MSM relationships in terms of two conceptual dimensions of dyadic HIV care engagement, and guides future intervention designs with Black MSM couples.
Introduction
Black men who have sex with men (MSM) are disproportionately affected by HIV/AIDS in the United States (US), representing approximately a quarter of all new HIV infections [1, 2] . Health disparities among MSM persist even after HIV infection, with lower proportions of Black MSM actively engaged in HIV care and treatment as compared to White MSM [3] [4] [5] . An estimated 33% of Black MSM are retained in care as compared to 51% of White MSM and an estimated 16% of Black MSM achieved viral suppression as compared to 34% among White MSM [2] .
Social relationships can provide a range of physical and mental health benefits for men. Given that almost half of Black MSM living in the US reported being in a primary relationship [6] , there may be important opportunities to leverage existing forms of social support to improve engagement in HIV care and treatment. With respect to HIV prevention, studies have demonstrated that MSM couples make joint decisions about relationship agreements [7, 8] , condom use [9] , seroadaptation (e.g. sexual positioning, such as condom use based on each partner's status [10] , viral sorting (i.e., incorporating knowledge of partner's viral load into safe sex decisions) [11] [12] [13] , HIV testing and counseling [14, 15] , and uptake of pre-exposure prophylaxis (PrEP) [16] . Evidence across a wide range of settings suggests that primary partners also play an important role in HIV care engagement [17] [18] [19] [20] [21] . Primary partners provide key sources of social support for MSM living with HIV, which may have a positive impact on adherence and virologic control [22, 23] .
However, less research has focused on understanding dyadic aspects of engagement in care among Black MSM couples. Black MSM are particularly vulnerable to poor engagement in care as a consequence of social and structural forces such as systemic racism and violence (e.g., police brutality, incarceration) that create challenging circumstances for those in primary relationships [2, [24] [25] [26] . While the primary partnership is often associated with favorable outcomes in care engagement, presumably via social support pathways, research with Black MSM showed conflicting results. A study with Black MSM found that, although partnered men were more likely than single men to have reported having a primary healthcare provider or receiving recent HIV care, they were less likely to have reported perfect adherence to antiretroviral therapy (ART) [27] . Moreover, those whose partner was HIV-negative tended to report better adherence to ART compared to men whose partner was HIV-positive [27] . These findings highlight a need to better understand the dyadic aspects of HIV care engagement among Black MSM in primary relationships so that more effective interventions can be developed for Black MSM couples.
Prior research exploring how MSM in primary relationships engage in HIV care and treatment has focused primarily on individuals, rather than the couple, as the unit of analysis. Qualitative dyadic analyses of couple data better capture both sides of a two-way, dyadic interaction among couples and, as such, allow data triangulation in addressing differences in individual partners' accounts [28] . Dyadic analysis of couple data allows a richer, in-depth analysis to elucidate dyadic aspects of HIV care engagement. Thus, the goal of this study is to use qualitative dyadic analysis to explore the extent to which Black MSM in primary relationships may be involved in their partner's HIV care and to describe these patterns of involvement.
Method
As part of a larger study exploring the use of mobile technology to increase engagement in HIV care with Black MSM in primary relationships, we explored how Black MSM couples engage in HIV care and treatment.
Recruitment and Screening Strategy
We used purposive sampling to recruit couples. Participants were recruited by trained recruiters who frequented and distributed study materials at social venues where men of color meet (e.g., local bars and cafes), as well as AIDS service and community-based organizations (CBOs) serving Black MSM in the Bay Area where we have established working relationships. Recruiters also announced the study at social gatherings at CBOs where social events are regularly held and provided interested individuals a contact number to call for eligibility screening.
Potential participants were invited to a phone screening to determine eligibility during which they were informed of the purpose of the study and of the types of questions that they would be asked, such as questions regarding their HIV-status, their partner's HIV-status, healthcare service providers, and medications, in addition to other questions to determine eligibility. Couples were eligible if at least one partner: identified as Black or African American; identified as a cisgender man at the time of the study; reported having a primary partner of three months or longer; reported being HIV-positive; was between the ages of 18 and 65; reported having a personal mobile phone; and resided in the San Francisco Bay Area. Participants were excluded from the study if their partner declined to participate. Inclusion criteria for the primary partners of the participants were: identified as a cisgender man; reported the referring participant as their primary partner of three months or longer; was between the ages of 18 and 65; and resided in the San Francisco Bay Area. HIV-status was verified by a letter of diagnosis or a labeled HIV medicine pill bottle.
A total of 51 individuals were screened for the study. Of these, 23 were ineligible for the following reasons: Did not identify as Black/African American (n = 2); neither partner was HIV-positive (n = 2); single relationship status (n = 2); no-show (n = 2); the relationship ended at the time of screening or interview (n = 4); or primary partner declined to participate (n = 9). One couple (n = 2) was excluded from analyses due to one partner identifying as a trans woman upon arriving at the interview. A total of 28 men (14 couples) participated in the study.
Individual Interviews
Upon determining their eligibility, participants were enrolled and assigned a unique identification number that linked them with their partner. Participants and their primary partner were scheduled for an in-person interview. The interviews were conducted in private rooms at the study site that was centrally located and easily accessible via public transportation. Each member of a couple was scheduled to arrive at the same time and place and was interviewed individually in separate rooms at the same time.
At the study interview site, the couple was greeted and led by research staff into separate interview rooms. Each participant was informed of his voluntary participation. Informed consent was obtained from the participant prior to each interview, which lasted approximately 1.5-2 h. There was a private waiting area for participants who finished the study before their partner.
The lead author and co-author (JYT, RSK) conducted semi-structured, one-on-one interviews. Each couple member was interviewed separately to allow him to freely narrate and discuss his unique experiences [28, 29] . Among seroconcordant-positive couples where both partners were engaged in HIV care and treatment, interviews specifically explored how their own engagement in HIV care and treatment may have influenced their partner's care engagement (e.g., "How has taking care of your HIV impacted [your relationship/partner/your partner's care engagement]?").
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Because all of HIV-negative partners of the serodiscordant couples in this study reported receiving PrEP, interviews explored how each couple member navigated his respective care engagement and the mutual influence each perceived having on the other's care engagement.
To allow for both individual-and dyadic level analyses, interview questions were designed so that the HIVpositive Black man in each couple was assigned to be the "index" participant; if both couple members were HIVpositive Black men, then the index participant was randomly assigned within the couple. Interview questions were designed to explore the index participant's HIV care engagement in the context of the primary romantic relationship. For example, interview guide topics covered how the index participant engaged in HIV care (e.g., "How often do you see your medical provider for your HIV?"), and how his partner may be involved in his care, (e.g., "In what ways does [your significant other] support you to take care of your HIV?"). Each member of the couple was asked identical questions in order to allow us to explore overlaps and contrasts between each couple member's narratives.
Analysis
Interviews were audio-recorded and transcribed verbatim. We analyzed the data at the individual and dyadic levels using an inductive approach in which we identified themes first by reading all transcripts and developed a codebook based on emergent themes in the data. Similar to the qualitative dyadic analysis approach outlined in Eisikovits and Koren [28] , we compared and contrasted each individual's account of HIV care engagement with that of his partner. This process allowed us to discover overlaps between individual narratives and to identify points of corroboration and contradiction between relationship partners, with the couple as the "unit of analysis." We cross-analyzed significant statements, sentences, and quotes, formulating themes based on both partners' perspectives on their relationship, health and care engagement, and respective roles in their own and each other's healthcare [28] . Comparing both partners' perspectives allowed triangulation to derive a fuller, more contextualized understanding of the nature of HIV care engagement in the context of the dyadic relationship.
After examining the data at the dyadic level, we then conducted individual-level analysis. The first, second, and third authors developed the codebook by reading all transcripts and iteratively generating and revising codes based on group discussions of major themes that emerged. We applied the codes to the transcripts of one couple to verify code definitions and consistency in code application. After reviewing the coded transcripts and comparing code application between coders, we revised the codebook. We repeated this process. Upon reaching consensus on code definitions and agreement on code application, we independently coded the remaining transcripts. We coded using Dedoose version 7.6.21, a qualitative data software package [30] .
Results
A total of 11 seroconcordant-positive and three serodiscordant couples (14 couples; 28 men) participated in the study ( Table 1 ). The mean age of the sample was 48.79 years. The majority of couples were comprised of partners who both self-identified as Black (10 couples); the remaining couples were of mixed race. The annual personal income of the sample ranged from less than $10 to $55 K, with half of the sample (n = 14) reporting an annual personal income of less than $20 K. The intra-couple age difference ranged from 0 to 36 years (M = 10.71 years). Relationship length ranged from three months to over 20 years (M = 6.56 years). Of the 14 couples, eight reported living together at the time of the study. Quotes are followed by a pseudonymous name, the participant's age, race, HIV serostatus and whether he is in a concordant positive (C) or discordant (D) partnership (e.g., Daniel, 35, Black, HIV+, D).
Findings indicated that dyadic HIV care engagement varied across couples along the dimensions of partner involvement and reciprocity. On the dimension of involvement, most men described being actively involved in their partner's HIV care, some described being peripherally involved, and a few described being uninvolved. Men in While some described playing an active role in their partner's healthcare, men in half of the couples in the study described playing a more passive or peripheral role. Men described being "on-call," rising to the occasion if and when needed. Finally, men in a few couples described being completely uninvolved in their partner's HIV care and treatment, because "neither one of us has issues that we really need to dwell on." For example: At the dyadic level, some men reciprocated their partner's involvement, while others did not. Thus, dimensions of involvement and reciprocity are not mutually exclusive (Table 2) . Some couples described mutual involvement, whereby both partners are directly involved to the same extent in the other's HIV care. Other couples discussed peripheral involvement, whereby both partners are involved to the same extent in the other's HIV care. Some patterns of involvement and reciprocity illustrated an asymmetric involvement pattern, whereby one's level of involvement in his partner's care is unreciprocated; and (d) independence, where there is a lack of involvement and reciprocity. The dimensions of involvement and reciprocity illustrate dyadic coordination of HIV care and treatment (Fig. 1) . In the following, we characterize couples based on the extent to which partners' involvement was reciprocated, using the nomenclature derived from the two-dimensional model of dyadic coordination.
Mutual Involvement
Some couples described relationships in which both partners are directly involved in each other's HIV and healthcare management. One man described coordinating his and his partner's schedules so that they are able to attend medical appointments together and be mutually involved:
We try to make [ 
Peripheral Involvement
Other couples described dynamics in which both partners are only peripherally involved in the other's healthcare. Martin and Jose each recognize that there is a limit to how much they can help the other, that at the end of the day, it is up to the individual to help himself. Jose, a 49-year-old Black/ mixed race man living with HIV, expressed that he doesn't want to be a "nag," while his partner, Martin, a 56-yearold Latino man living with HIV, admits, "I can't be with [him] 24/7." They are "stand-by," peripherally involved in the other person's health, both contending that being too involved would create conflict, and expressing that being co-dependent is not their respective style. Ben explained that he and his partner are supportive, but are nevertheless independent: 
Asymmetric Involvement
In some couples, partners described a lack of reciprocity. Men expressed that their involvement in their partner's healthcare is unreciprocated, and had different reasons for why. Some men described their partner as helpless and in need for care: In this couple, Chris described that his partner, Jayden, a 36-year-old Black man living with HIV, would be lost without him. By and large, Jayden corroborated Chris' account. Jayden readily admitted that Chris takes care of him "in every way" while he does not reciprocate. As shown in the following exchange, Jayden acknowledged the asymmetry in the relationship and admitted wanting it to continue: In the above example, not only did Jayden and Chris both agree that asymmetry exists, they also agreed that Chris was more involved as a partner than Jayden was for Chris. They saw eye-to-eye regarding who was provided care and who received it. For other couples, the partners may agree that asymmetry exists, but disagree regarding the direction of the asymmetry. That is, both partners believe that they are more involved in the other's HIV care and treatment than the other, as exemplified in the following couple. For example, Justin perceived being more involved in his partner's care than his partner is in his: It is worthwhile to note that although neither Justin nor Henry appeared satisfied with their relationship, dyadic coordination of HIV care and treatment nevertheless occurred. Both appeared to benefit from their partner's involvement, even as both partners claimed to have done more or as much as the other partner. In other words, both partners appeared to be able to meet their respective needs in HIV care and treatment engagement because their partner was involved.
I just tell him that he has an appointment to go to and he goes. I help him with everything… I help him with his…appointments-a reminder on his calendar. I feed him. I clothe him. I do his nails. I cut his
I'm
Independence: Lack of Involvement and Reciprocity
The remainder of the couples indicated a mutual lack of involvement in HIV care and treatment. Because partners are uninvolved in the other's HIV care and treatment, there is nothing to reciprocate. Shawn and Wayne are in a concordant-positive relationship in which both described a mutual lack of involvement. While both insisted that they feel responsible for the other's health, each had a different reason for his lack of involvement. Shawn reasoned that their mutual lack of involvement is due to the fact that they are both healthy and neither of them wants to dwell on "the negatives": 
Discussion
Primary partnerships are often associated with favorable HIV-related outcomes, presumably via supportive dynamics in primary relationships. However, recent evidence among Black MSM suggests that the association between the primary relationship and HIV care engagement might not always be consistently positive [27] . These findings warrant a closer look into the dyadic nature of care engagement and treatment adherence in order to explore whether and how supportive dynamics in HIV care engagement could occur among Black MSM couples. Dyadic analysis of overlaps and contrasts of couple members' narratives illuminated two dimensions of dyadic HIV care engagement, involvement and reciprocity, which together describe the extent and patterns of dyadic coordination in HIV care and treatment. Patterns of involvement showed that while some men were actively involved in their partner's HIV care and treatment, others were only peripherally involved, and still others were uninvolved. Reciprocity illustrated the extent to which partner involvement was mutual, with patterns that ranged from a mutual give-and-take to asymmetric patterns of care-giving and care-receiving that were more one-sided.
Partners who were mutually involved in each other's care and treatment had intimate knowledge of each other's HIV medication regimen as well as the occurrence and frequency of medical appointments. It was common among mutually involved partners to attend each other's appointments. Partners in some couples were mutually uninvolved in and independent from each other's care, using terms like "mother" that ascribed caregiving and involvement as a feminine role, something these men do not want to play. This suggests that masculinity among Black men could be a barrier to couple involvement in HIV care engagement, as demonstrated elsewhere [31, 32] . Other men described getting involved only when their partner was very sick or otherwise compromised and therefore needed their help-a contingent and peripheral "stand-by" type of involvement. Finally, mutual involvement in HIV care and treatment not only occurred in seroconcordant-positive relationships but also in serodiscordant relationships where the HIV-negative partner is on PrEP in the current sample.
The dimension of reciprocity in dyadic relationships helped to elucidate patterns of symmetry or asymmetry in caregiving between relationship partners in the present study. Some men described being more involved in their partner's care than their partner was in theirs. Among some of the asymmetric relationships where caregiving was onesided, the caregiving partner commonly resented the asymmetry, and dissatisfaction between the two partners was typical. Interestingly, while some partners of these men denied such accounts, others corroborated them, appearing to be content with the caregiving asymmetry in their relationship. Indeed, dyadic coordination of HIV care nevertheless occurred even among couples where both partners' disagreed on which partner was more of the caregiver than the other. These findings suggest that some men may still be involved in each other's HIV care and treatment regardless of disagreements and relationship quality.
Patterns of involvement did not appear to be directly related to how HIV-positive men viewed their partner and/ or their relationship, nor did it appear to be more or less common among men who cohabitated and/or have been together longer. Rather, active involvement appeared to be most directly related to how men saw their role as caregivers in the relationship and whether or not caregiving was reciprocal [33] . Research suggests that positive relational factors such as high levels of relationship satisfaction and quality may be important for optimal HIV care engagement. Our findings suggest that dyadic coordination of HIV care and treatment occurred among "happy" and "unhappy" couples alike. Indeed, even as some partners expressed dissatisfaction in their relationship, dyadic coordination of HIV care and treatment still occurred as part of daily routines, having been incorporated into how partners interacted with each other to meet needs. This paradox is consistent with findings among other samples of couples living with HIV and suggests that for some couples, the provision of HIV-related support does not hinge on relationship dynamics such as satisfaction [34] . Dyadic coordination of HIV care and treatment is an important way for individuals in couples to meet their needs, an explanation supported by a transactional, need-based perspective of interdependent relationships [35] . Furthermore, needs may include the need to provide caregiving for a partner or perhaps the need to feel close to a partner by providing support [35] [36] [37] . Future research should explore whether or not contingency of behavior and obligation continue over the course of the relationship irrespective positive relational dynamics (e.g., relationship satisfaction, trust, intimacy), and to examine the temporality of such dyadic coordination, that is, how dyadic coordination might continue over time.
As men age, the management of multiple chronic health conditions becomes more common. Caregiving in the context of the primary romantic relationship may encapsulate all aspects of healthcare-not just exclusively for HIV care and treatment. Comorbidity was common in the current sample, and our findings suggest that men did not differentiate between caregiving for HIV and caregiving for other chronic disease(s). Whether or not dyadic coordination of HIV care and treatment is more or less likely when other chronic health conditions are present is a topic for future research.
Limitations
The sample was comprised of mostly seroconcordant-positive couples, and all three serodiscordant couples reported PrEP uptake. As such, dyadic coordination of HIV care and treatment among discordant couples that do not use PrEP may not have been adequately represented. Our sample of couples is restricted to a geographic region of the country where HIV care and treatment services are relatively abundant and where Black MSM relationships may be less stigmatized than in other areas of the US [38, 39] .
Research Implications
The present study aimed to examine how involved are primary relationship partners are and what patterns of involvement look like in HIV care engagement among Black MSM couples. There may be different types of interventions tailored to different patterns of dyadic coordination, depending on how couples differ along the dimensions of involvement and reciprocity. Just as some of these partnered men might benefit more from couple-focused interventions, some men may benefit more from individual-focused interventions. Interventions for HIV care engagement among Black MSM couples should determine both partners' level of involvement and whether or not it is reciprocated in the relationship in tailoring the appropriate content for targeting that pattern of dynamics. The model may guide the design of interventions for improving HIV care engagement among couples by breaking down patterns of behavior into individual and dyadic aspects that may be better targeted for change. Intervention modules can be tailored to target or account for different dyadic coordination patterns in optimizing intervention effectiveness with couples.
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